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Introduction

e Can we use CSS?

* Developments of CSS at Diamond

 CSS as an EDM Replacement
« CSS as an Interface to the Fast Archiver
 CSS for Photon Beamline Control
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Why choose CSS?

CSS provides a lot of infrastructure

CSS is used widely in the EPICS community

« Several active developers
* Too big to fail (1)
CSS conversion tools are improving

Common client side platform between Controls and Data
Acquisition at Diamond (DAWN and GDA)

« Subjectto many caveats

CSS works on Windows
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Why not choose CSS?

GUIs are too slow

GUIs don'’t look nice

Eclipse works better on Windows than Linux
(hypothetical) we can’t get BOY to perform well enough
(hypothetical) CSS crashes too regularly

(hypothetical) we can’t convert enough screens accurately
enough

Do we like the Eclipse platform?
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CSS as an EDM Replacement
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Why Replace EDM?

« Concern EDM iIs nearing end of life
« EDM's libraries are being phased out
« EDM is has limited support

« See problems with EDM on each OS uplift
Fonts, operation over NX

 We could benefit from the rest of the
Infrastructure CSS provides
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Can CSS replace EDM?

 Touse CSSto replace EDM

 We need to be able to programmatically and
accurately convert 100s of screens

 Screens use lots EDM features and tricks

* There are too many screens to hand build
them all from scratch in CSS

 We need operators to be able to use windows
across Linux workspaces

—

« CSS out-of-the box isn’t a direct replacement
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Things we're working on

e CSS
* Eclipse 4, and EDM Mode

 The EDM to CSS Converter

« Batch conversion
* Many tweaks to the converter

« CSS widgets
« 'Enum’ PVs — used for selecting items in a screen
« ‘Calc’ PVs
* ‘Menu mux' buttons
* Nudge buttons

\Click throughs
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EDM Mode

Machine operators understand the opertio
of accelerators through the Ul

« Sensitive to changes in Ul
* This can impact operational performance/reliability

Can we persuade CSS to resemble EDM?
« Separate windows per Ul (optional)

We've got pretty close

« CSS EDM Mode
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CSS EDM Mode
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« Panels launched in an

SWT Shell

™ /converter/opi/sofb/vefb.opi - 0O x
VERTICAL EMITTANCE FEEDBACK CS-DI-IOC-09
VERTICAL EMITTANCE 7.87 pm rad
COUPLING 0.31 %
BEAM CURRENT 232.3705 mA
TARGET EMITTANCE (pm rad) 8.0
FRACTION TO APFLY 0.15
FILTER PARAMETER 0.25
STATUS
CALC STATUS
FEEDBACK LOOP |
SINGLE CORRECTION CORRECTION |
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CSS-EDM Mode: tricky bits

Right-click context menu has been lost
 No zooming on graphs

BOY handles clicks differently to EDM

* If one widget is above another, the lower
widget does not receive a click

Fonts don’t map!
Graphs are still a difficultly
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Converting Panels

v jconverter/mtgen/LI-TI-EVG-01.o0pi — 0O v Master Timing Generator - 0O x
Master Timing Generator Master Timing Generator
— Status — Fill Mode — Status — Fill Mode
BR-PRE-INJ BR-PRE-INJ
I || vioce | BN | | vode | seq R _
| On LINAC-PRE _| |
Busy M Busy [
SB Enabled | Start ‘ Stop ‘ BR-PRE-EXTR 5B Enatied [l Start Stop BR-PREEXTR
On LINAC-PRE _|
MB Enabled Target current 10.0 mA me Enabled [ Target current I‘I':'-':I mA, | |
LINAC-PRE W SR-PRE-INJ Linac-PRE [ - SR-PRE-INJ
Top-U Delay/Gay 0 bkts TooL D Delay/Gap I*U bkis
op-tip ’7 opp : | On LINAC-PRE _| |
936 bkts idth/Bkt |E3E bkis
Soft Sync Width/Bkts SR-INJ-SEPT sotsyne [ || VICHVBKS - SRINJ-SEPT
Coincidence JFl | | g width adjust | 24 bkts conaicence O | | e wicin adjust |24 bkts
LB-DI-TRG LB-DITRG
Fill Aborted Phase shift | Fill aborted  [] || Phase shift 0119 _I|
| Every shot _| |
_ — Auto Stop Fill _ — Auta Stop Fil | Every shot _| |
Frequencies J ClearLatch - SR-DI-TRG Frequencies [ | Clear Latch | - SROITRG
Gun - — S0CS Limit Trigger Gun - — S0CS Limit | Trigger |
AC - J Clear Latch - 500 AC - [ | Clear Latch - 500
EVR / EVG EVR/EVG
Stored Current — Charge Limit Stored Current — Charge Limit

[

IV § IR IS




1
1

2014/10/17 09:51:53 (UTC) Take screenshot | BTS Shutter Iz BTS Dipole-01 201411017 09:52:40 (UTC) | Take screenshot ||BTS Shutter |:| BTS Dipole01

mA t 233 .8505nA
SEEilEn 2 Reset TopUp PSS || For TOP-UP - RESET PSS Before Opening BTS SipiEd Bt Reset Topp PSS| | For TOP-UP - RESET PSS Before Opening BTS
Lifetime 11.020 hrs Lifetime 11.018 hrs

onve | Borso i mi i i
Timing Status  Standby Control FEs & FE Archive BTS Dipoles (2 & 3) at field TopUp Ok Timing Status Standoy Control FEs & FE Archive O BTs Dipoles (2 & 3 atfield O TopUp Ok

Tog T
FRONT  —DCAMLINE PORT - OPTICS BLFE BEARILINE : PORT-OPTICS BLTE
END PSS RADMnr MPS | FE MPS ABSB-1 VALVE-1 FVALV-1 ABSB-2 1-SHTR-2  VALVE-2+ | Control PS5 RADMRTMPZ ] FEMPS ABSB-1  VALVE-1 FWALV-1 ABSB-2 1-SHTR-2  WALVE2+ |Gentrol

om
"
%m
A
= ma
3| 28
N 5

N OPEN FE |:|><|:|>< = DO O .—}{—} E—E—}‘— Control

4
g |82
Fm b

N OPEN FE |:|><|:|>< = OmoD O .—}{ > E—E—"—

P
i
3|
ad

om
]
%

o)
@
am

T A X — i

3

Rl S ERNY ——n

m
=
=

m

]

(5

EENR
==
EE

O s o B 0 0 e DX NN

NEW BEAMLINES (COMMISSIONING) NEW BEAMLINES (COMMISSIONING)

D
D X
LI R e e e S [104] § DWD O [orenre| ==X = G
] B e e =, S [05] 5 O 00 O [erenre [ —P<E=IX ===
renre | ) () == (= B 06| D DWD O Eore
e e e [07] D ODO O Ea
] e — T | [108] M 0w D O [oren e Po=P<=PX === BR
- ie (e e (e [BE o e R T o e % === BR
B i = oy S R o] 0 0mO O Eorte
[111] R e e, o, SRR ) DODD D
M2] ; = enre | e el (= 2] 5 Dm0 O o= =X e
[13] R e e e S i B DmD O o] ==X === G
[115] N e e —— e BV H5] D OO0 O Eore
o e ) =)= [Ea DOomD @
D ) ) — T 0 OmO O e PN ==& B
N ] ™ e— e S R D EDE W o =hd=)X == ER
D e e —— R D OO0 O[] B=PER < &R
[122] e =) =T & (22l Do@mo @
[123] 1 e e W o (23] O O 00 O =] T <& [Caim
I e e e = [(24] 3 DO W O oo re| B=p=pf—ppefi=fli=T= [
BENDING MAGNET BEAMLINES BENDING MAGNET BEAMLINES
VN B16] 0 D0 O Corte
B18 R e e e i S B8] D DWD O
G = I A B2 D ODO O Eore
B22 ©
[

DB O paaX X PpX X l=ll=X=

[ws)
N3
B
|

O wmm e==p==PpX Xr-i-X=-




Operations - Absolute Temperatures

STORAGE RING

Cooled Taper Flange
EBFM Block

Incoming Flange

Gmtch Pumping Port
On-gide Gooling Channel
Crotch Absorber Port
Crotch Bellows Flange:
EBPM Bilock

EBPM Bilock

X-ray Leg End Top
K-ray Leg End Bottom
Crotch Absorber Port
Crotch Pumping Port
On-gide Caoling CGhannel
Cooled Taper Flange

Tunnel Gl Air

Guadrupole water
Sextupole water
Taper ! Vsl water

Dipale water

Cooling SlitCrotch water
Quadrupole watsr
Sextupole water
Straight Vess| water

Dipole water

Gaoaling SlitGrotch water
Quadrupole watsr
Sextupole water

Bieam Port { Gooled Taper
Straight Vessal watser

Injection 1 £ 1D Straight 1
Injection 2 f 1D Straight 2
Injection 3/ 1D Straight 3
Injection 4 f 1D Straight 4
Injection 57 1D Straight 5
Injection &
Injection 7
Injection &

Grotch Absorber Body
Grotch Absorber Body
Water Cooled Beam Abs
Water Cooled Beam Abs
Crotch Absorber Body
Crotch Absorber Body
Water Gooled Beam Abs
Water Gooled Beam Abs
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Aperture 4 -T2
Aperture 4 - T3
Aperture 4 - Td
Abgrber 1-T1
Absorber 1-T2
Abeorber 1-T3
Abeorber 1-T4

Absorber 2 -T1
Absorber 2 - T2
Absorber 2 -T3
Absorber 2 - T4

PEPM 1-T1
PEFM 1-T2

PEPM 2-T1
PEPM 2 -T2

07105

I3 M0 1M1 M2 M3 M5 B16 M6 B18 18 19 120 B21 B22 122 123 [24

IIIIIIIIIIHHEIIIIIH' HEE

et 1 10l 11 L
1]

Front End Interlocked
|| Temnperatures
Zee Below for Limits
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PLC Temperalures (=50 deq.C will drop beam)|

Walve Flange
End Flange
Primary EBPM
X-Rayleg End 1
X-Rayleg End 2
EBPM Body
EEPM Body
Primary EEPM
Incaming Flange
Walvwe Flange

Grotch Absorber (21]
Grotch Absorber (311
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DIAGNOSTICS

COLLIMATORS :

COLOTY Upper ||
COLOW Lowver
COLOH Right
COLOTH Left

PINGER WESSEL:

TEMP-O1
TEMPO2
TEMP-03
TEMP-04

11&-APTR-01 = 120 deg.C
1MEABSE-01 =80 deg.C
B22-ABSB-01 =580 deq.C

Temp.Scale Front Ends Only

10 20 30 40 50 B0 70 80 S0 100
Deq.C
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PLC Temperatures

=60 deq.Cwill drop beam

TEMPO1
TEMPO2
TEMP-03
TEMP-O4
TEMPO5
TEMP-O6

Bearmn Current (ma) 234.7
5005 (nCh2) 2912

SR-RF

FET HOM Water QUT 1
FET HOM Water QUT 2
FBT HOM Watsr OUT 3
RBT HOM Water OUT 1
RBT HOM Water OUT 2
RBT HOM Water OUT 3

FBT HOM Water In
FBT Flange

FBT Slide Joint

RET HOM Water In
RET Taper Out

RET Taper 1

RET Taper 2

RBT Taper 3

RBT Taper 4

RBT Taper 5

RBT Taper &

RBT Taper Flange
RBT Gonnect

RF Window Water In
RF Window Water Out

T
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Mini Beta Corrector (SR13)

FRARE-D1
FRARME-DZ
COIL-0
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/converter/opifops/MPS-Temperatures.opi

STORAGE RING

Cooled Taper Flange
EEFM Block

Incoming Flangs

Xqay Leg End Top
Xray Leg End Bottom
Crotch Absorber Port
Crotch Pumping Port
On-side Cooling Channel
Cooled Taper Flange

Tunnel Cell A

Quadnpole water
Sextupole water
Taper / Vessel water

Dipole water
Cooling S5t/Crotch water
Cuadrupole water
Sentupcle water

Straight Vessel water

Dipole water
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Ouadnpole water
Sentupole water

Beam Port / Cooled Taper
Siraight Vessel water

Injection 1/ |0 Straight 1
Injection 2 7 |D Straight 2
Injection 2 7 |D Straight 3
Injection 4 7 |D Straight 4
Injection 5/ |0 Straight 5
Injection 6
Injection 7
Injection &

Crotch Absorber Body
Crotch Absorber Body
Water Conled Beam Abs.
Water Conled Beam Abs.
Crotch Abaorber Body
Crotch Absorber Body
Water Cooled Beam Abs.
Water Cooled Beam Abs.
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02 103 |04

Aperture 1 - T1
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Aperture 2 - T1
Aperture 2 - T2
Aperture 2 - T3
Aperture 2 - T4

Aperture 3 - T1
Aperture 3 - T2
Aperture 3 - T2
Aperture 3 - T4
Aperture 3 - T5
Aperture 3 - T6

Aperture 4 - T1
Aperture 4 - T2
Aperture 4 - T3
Aperture 4 - T4

Abgorber 1-T1
Absorber 1- T2
Absorber 1- T2
Absorber 1- T4

Absorber 2 - T1

06 107 108
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Frant End Interlocked
|— Temperatures
See Below for Limits
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PLC Temperatures (=50 deg.C will drop beam) |

Valve Flange
End Flange
Primary EBPM
X-Rayleg End 1
X-Rayleg End 2
EEPM Body
EBPM Body
Primary EEPM
Incoming Flangs
Valve Flange

Crotch Absorber (21)
Crotch Absorber (31)

il

DIAGNOSTICS

COLLIMATORS -

COL-01V Upper
COL-01V Lower
COL-01H Right
coLOHLeft  [B)]

PINGER VESSEL:
TEMP-D1

115-ABSE-01 = 80 deg.C

113-APTR-01 =120 deg.C

B22-ABSB-01 = 50 deg.C

Temp.Scale Front Ends Only

0 20 30 40 50 60 70 8D 9D 100

Deg.C

VLE

PLC Temperatures
=50 deg.C will drop beam

TEMP-01
TEMP-02

Beam Current (mA) 231.9
SoCS (nC*2) 2837

SR-RF

FET HOM Water OUT 1
FET HOM Water OUT 2
FET HOM Water OUT 3
RET HOM Water OUT 1
RET HOM Water OUT 2
RET HOM Water OUT 3

FBT HOM Water In
FET Flange

FET Shde Joint
RET HOM Water In
RET Taper Out
RET Taper 1

RET Taper 2

RET Taper 3

RET Taper 4

RET Taper 5

RBT Taper 6

RBT Taper Flangs
RET Connect

RF Window Water In
RF Window Water Cut

FRAME-D1
FRAME-(2
ColL-0
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Quadrupole and Sextapole - Current Overview
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.verterfopi/diag/sr/best.opi
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CSS Performance

CSS uses a lot of memory
EDM doesn’t

Some screens use a lot of CPU
* We need to track them down

Occasionally CSS crashes
* QOccasionally EDM crashes

Screens load slightly slower than EDM (acceptable)
 We may need to live with this

* Performance doesn’t appear to decay over time

« Stable over a weekend

__» _Memory scales with number of screens open

2GB is enough for a lot of screens
e Ifiyou run oyt of memory, CSS will be unrecoverable

diamond
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In Summary EDM Mode

« Demonstrated that CSS can be used as a
replacement for EDM

 Direct panel translation
« Compatible behaviour
« Acceptable performance

 Still work to do on conversion, workspace
management, performance, stability ....

* Next stage Is a project to manage the
eo\n(version of all operational panels,
testing, depSoyment

diamond
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Fast Archiver Data Browser
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CSS Interface to Fast Archiver

* Fast Archiver (FA)
* Record 255 BPMs X and Y data at 10kHz
~21MB/sec
» 16 days~30TB ring buffer
 Calculate decimated (by 64 and 16384)
versions of the data
« Decimated sample rates: 150 Hz and 0.75 Hz

* Integrate the Fast Archiver into CSS’s Data
Browser

\- Providesintegration of FA data and CA PVs

) diamond
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Fast Archive Reader

* FA data source provide
s Min/Max and Std dev of data
e S T « Added option to CSS for

A @ getValues(): Valuelterator

| ; Std dev

FastArchive! ReaderFactory FastArchiveReader

i e .+ CSS assumption every
: . item corresponds to a PV
oot .+ FA Archiver items do not

AR . (atleast, not directly)

FARequest
¢} fetchData():. bytef]

/ « Needed to simulate live
PVs

FAInfoRequest FAArchivedDataRequest

| R RN S A ——
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Fast Archiver in DataBrowser
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Zoomed In
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 The Fast Archiver Data Browser interface
Implemented by Friederike Johlinger

« Summer intern at Diamond
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CSS for Photon Beamline
Control

N
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Beamlines what doesn’t work?

* Proliferation of windows obscures synoptic

e Autogenerated screens useful, but are too
inflexible

e Client side fonts don’t work well over NX and
will probably stop working in RHELS8

e Can’t easily share screens between EPICS and
GDA

“Very little integration between tools, e.g.
= SRiptooI and archive viewer
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What might Beamline CS-Studio look like?

-

File Edit Search Run C€CS5 Window Help
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How does it solve our problems?

* Proliferation of windows obscures synoptic

e Shrunk synoptic bar at the bottom of the screen
e Each icon shows alarm status
* Action to acknowledge alarm status

e Scripting to make beam stop at blocking
component and allow right-left flipping

2 Synoptic &2 8= '100% v = b
B cAM1 (8) wes1
Q= g}
& B =F | @
51 D1 DCM| D2 F1
T1
OH Searched EH not searched
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How does It solve our problems?

* Proliferation of windows obscures synoptic

 New “Detail widget” that allows searching/filtering
of property names

* Tabbed areas for component views and detail
widgets
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Summary

Diamond is looking at using and extending
CSS

Looks promising that all future Uls will be
CSS based

We will have flavours of CSS

* True Eclipse CSS
« EDM like CSS

N
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